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INTRODUCTION 
1.1 OBJECTIVES 
The report gives a brief synopsis of work carried out 
during the first year of a four year ecological study sponsored 
jointly by the Thames Water Authority and the Central Water 
Planning Unit. It assumes some familiarity with the investi-
gations carried out on the River Lambourn during the preceding 
three years which was sponsored jointly by the Thames Con-
servancy and Water Resources Board (immediate predecessors of 
the present sponsoring organisations). The present four year 
project incorporates three main objectives. First, a detailed 
ecological study of the River Kennet and its tributaries above 
Kintbury is needed in relation to the second phase of the 
Thames Water Authority's groundwater pumping scheme. Secondly, 
it is important to determine whether the data obtained for 
the Lambourn and the Winterbourne are representative of chalk 
streams in general. Thirdly, a preliminary investigation of 
a limestone stream is desirable for future reference. 
1.2 STAFF AND ORGANISATION 
All the staff employed on the project from 1 October 
had been engaged on the previous research programme. This 
provided valuable continuity in the work. 
At the end of October Dr Berrie left the University 
to take charge of the Freshwater Biological Association 
River Laboratory in Dorset. The River Laboratory has formal 
links with the University and arrangements were agreed that 
Dr Berrie would continue to direct the research programme and 
maintain some active involvement in the field work. 
Dr Wright became Deputy Director and assumed responsibility 
for supervising and co-ordinating the work of the team. 
Secretarial services are now provided at the River Laboratory. 
Mr Green left at the end of December to take a 
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present logistics of working on several new sites, all of 
which are further from Reading than the River Lambourn. 
Electric fishing operations give rise to the greatest prob-
lems in transporting heavy equipment and personnel. These 
were successfully overcome by the purchase of a Ford Transit 
Crewbus late in 1973. Since the Kennet sampling programme 
began, the Crewbus has been used more frequently than the 
Land Rover and by September 1974 had logged almost seven 
thousand miles. 
1.4 ACKNOWLEDGEMENTS 
We are indebted to several members of the staffs 
of the Thames Water Authority and the Central Water Planning 
Unit for help with Various aspects of our Work. Particular 
mention should be made of assistance in negotiating access 
to sites on the Kennet and the Dun and of the repeated 
efforts to make a fish counter work reliably on the Winter-
bourne. 
On the Lambourn, the Piscatorial Society and Mr 
Gladstone (Donnington Grove) have continued to allow us 
regular access to the sites at Bagnor. We are also grateful 
to several landowners for continued access to the Winter-
bourne. 
On the Kennet we are indebted to the Littlecote 
Estate and the Savernake Flyfishers for access to new sites. 
We have received valuable co-operation from the respective 
keepers, Mr D. Macer-Wright and Mr D. Lofts. Mr R. D. Lawson 
has continued to help us in various ways both at Bagnor 
and at Savernake. 
On the Dun we are grateful to the Hungerford Town 
Fishery for access to their water and to Mr Davis for his 
co-operation at this site. 
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2. RESEARCH PROGRAMME 
2.1 GENERAL REVIEW 
Field observations on the River Lambourn at Bagnor 
were continued up to the end of the previous contract and on 
until December 1973 at the request of the sponsors to docu-
ment any changes occurring during the period of exceptionally 
low discharge from July 1972 to December 1973. The first-
four months of the present grant period were also used for 
the analysis of many of the results obtained during the pre-
vious three years, which had been delayed by the need to 
extend the field observations. 
In January 1974 detailed proposals regarding samp-
ling and access requirements on the two major study sites 
selected on the River Kennet were submitted and accepted. 
These were on the Littlecote Estate approximately two miles 
upstream of Hungerford and at the Savernake Flyfishers water 
about two miles downstream from Marlborough. Arrangements 
were also made with Hungerford Town Fishery for limited 
studies to be carried but on the River Dun in Freeman's Marsh 
about one mile upstream of Hungerford. High discharge down 
the Kennet early in 1974 combined with turbid water as a 
result of alterations to Marlborough Sewage Works, held up 
field work initially. This provided time; for further analyses 
of the results from the previous study. 
Exploratory investigations at Savernake, Littlecote 
and in Freeman's Marsh began at the end of March and the sur-
veying and staking of all the major sampling sites was 
completed in April 1974. In May the first longitudinal sur-
veys were carried put on the winterbourne tributaries of. 
the Kennet including the Dun, Aldbourne, Og and on the Kennet 
itself between Marlborough and Silbury Hill. 
6 
The sampling programme and some general results will be des-
cribed in a later section of this report. 
Changes in the characteristic features of the shaded 
and unshaded sites on the River Lambourn at Bagnor have been 
monitored as before to maintain a baseline for comparison 
with all other sites. In addition, a monthly longitudinal 
survey of the River Lambourn was initiated in March 1974. 
From this, it has been possible to obtain a concise descrip-
tion of the growth and recession of the macrophytes in both 
the perennial and intermittent sections of the river for 
comparison with the two study sites at Bagnor. Later in the 
project, such comparative survey work will be extended to 
several rivers and will include observations on both macro-
phytes and invertebrates. 
Four main study sites have been investigated this 
year (River Kennet at Littlecote and Savernake, the River Dun 
in Freeman's Marsh and the River Lambourn at Bagnor) in 
addition to the longitudinal river and winterbourne surveys. 
This contrasts strongly with the previous three years where 
attention was focused on a single area of the River Lambourn 
and its winterbourne stream. Although the major Macrophyte 
and invertebrate sampling programmes at Bagnor were carried out 
monthly, several supplementary studies necessitated weekly 
visits to the river. These visits ensured an up-to-date record 
of some of the physical and biological features of the river 
and frequently helped in the interpretation of sudden changes 
recorded between monthly visits. Since three of the four 
sampling sites listed above had not been investigated before, 
short weekly visits were made to all four sites to record any 
changes, whether natural or man-made. This also opened up 
the possibility of obtaining some physical, and biological 
data on a regular basis. Some of the biological data have 
already proved of considerable interest in demonstrating 
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the degree of similarity in the life-histories of selected 
invertebrates, between sites within the same river and between 
rivers. 
2.2 STUDIES ON THE RIVER LAMBOURN AND WINTERBOURNE STREAM 
A summary of the field programme is provided in 
Tables 1 and 2. 
2.2.1 Long-term observations at Bagnor 
Mapping of both the shaded and unshaded study sites, 
has continued, thus maintaining the monthly observations 
started in March 1971. From these data both seasonal patterns 
of change and year to year variation apparent. Attention 
is being focused on trying to understand the factors res-
ponsible for year to year variation including the role of 
flow in affecting the macrophyte cover. The unshaded site 
which is dominated by Ranunculus, has not shown marked 
differences in its pattern of growth and recession over the 
period of drought (July 1972 to December 1973) compared with 
our observations during the summers of 1971 and 1974. In 
contrast, the shaded site, which is dominated by Berula, has 
shown much year to, year variation, some of which may be 
attributable to conditions of low discharge, although human 
disturbance by dredging and the repair of hatches has also 
played a role. The detailed mapping carried out on both 
sites in March 1974 offers direct comparison with the maps 
prepared during the previous three springs. One interesting 
point to emerge from this year's map is that the carpet of 
Berula on the shaded site has returned to the approximate 
position occupied three years ago (March 1971), the area 
having been exposed gravel, for part of the intervening period. 
Macrophyte biomass determinations were made in December, 
March,June and September. These provide supporting data for 
the invertebrate samples in December and June and give 
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information on the change from spring minimum biomass in 
March to autumn maximum in September for comparison with 
previous years. 
Weekly counts of Simulium pupae were discontinued at 
the end of November after the last summer generation of 
S. ornatum emerged. This completed an investigation which 
has occupied three summers and will be useful in assessing 
the way in which the number of generations of an important 
group of invertebrates may be affected by environmental fac-
tors. A similar weekly study on the mayfly family Baetidae 
was also terminated in November after almost all emergence 
had ceased. The results indicated differences in emergence 
patterns between 1972 and 1973 and prompted a more substantial 
study of this group in 1974, which will be described later. 
The twelve month intensive invertebrate sampling 
programme carried out on both sites at Bagnor between March 
1971 and February 1972 showed that June and December were 
significant times to assess the fauna. In early summer a 
wide variety of the immature stages of the insects were 
present, whilst in early winter the biomass of invertebrates 
was greatest, substantially as a result of the Gammarus 
population at that time. All the picking and counting of the 
invertebrate samples from June and December 1972 and June 
1973 was successfully completed with the help of the summer 
students employed in 1974. This makes comparisons possible 
with the figures from June and December 1971. The policy of 
detailed sampling of invertebrates in December and June was 
maintained to enable further comparisons to be made covering 
the period after the drought conditions of 1972 and 1973. 
In June 1974 invertebrate samples were also taken on the 
River Kennet at Littlecote and Savernake and on the River Dun 
in Freeman's Marsh in order to compare the invertebrate 
communities in a single month. Finally, a sampling programme 
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limited to the assessment of Ephemera nymphs was carried 
out on each site just prior to the May/June emergence to 
determine whether there were signs of a recovery of this 
important chalk stream mayfly after the spectacular decline 
witnessed in the previous three years. Although slightly 
higher densities of nymphs were recorded than in June 1973, 
the population level was still very low. 
Electric fishing for trout and grayling was carried 
out on the three population sites at Bagnor in October to. 
provide population density, length, weight and age data on 
each population for comparison with previous years. In addi-
tion, an extended fishing operation was carried out at the 
Farm site, involving the collection of samples of trout and 
grayling of different size classes at three-hourly intervals 
over a 24-hour period to provide information on diel feeding 
activity. The two bullhead population sites at Bagnor were 
also sampled to yield data on population density and size 
structure for comparison with previous years. In November 
a fishing operation over the entire half mile section of 
water (excluding the south channel) resulted in the capture 
and subsequent release of 399 trout and 159 grayling. Of these 
fish, only 2.5% of the trout and 1.3% of' the grayling bore 
dye marks made during the first such fishing operation in 
August 1971, when 333 trout and 115 grayling were marked. 
2.2.2 Longitudinal studies on the River Lambourn 
In March 1974 studies were initiated to determine 
some of the biological features of the River Lambourn as a 
whole. These aimed to assess the relevance of the observations 
at Bagnor to other sections of the river, both perennial 
and intermittent.Seventeen sites were chosen between 
Lambourn village and Shaw and attention was focused on the 
growth patterns and distribution of the Macrophytes. The sites 
were photographed monthly and a visual assessment made of the 
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percentage cover of the Macrophytes and their growth state. 
Water depth, clarity, spot temperature and current speed were 
recorded. The wide variety of management techniques on 
. different stretches of the river made interpretation of the 
results complex. However, it appeared that the upsurge of 
Ranunculus in spring occurred earlier near the source and 
later on downstream. The emergent community only developed 
fully in the intermittent zone site. It is now clear that 
the unshaded site at Bagnor is not representative of sections 
of river further upstream with regard to the timing of the 
period of rapid growth. Further studies are planned for 
1975 to determine the implications of these findings for the 
accompanying invertebrate fauna. 
2.2.3 Long-term observations on the Winterbourne Stream 
In 1972 a detailed survey of the invertebrates of 
the Winterbourne stream was undertaken to examine zonation 
patterns and the response of the fauna to seasonal changes 
in the flow regime. Numerous sites in both the perennial and 
intermittent sections of the stream were sampled bimonthly 
between February and December 1972. The survey in the peren-
nial section gave information on food available to the trout 
populations breeding in the lower sections of the stream. 
map was produced of the aquatic vegetation at each of the 
major sampling sites on each sampling date to see whether 
the habitat available influenced the invertebrates present. 
This information was supplemented by a photograph of each site 
and the procedure, of photographing all sampling sites from the 
village of Winterbourne downstream to the confluence with the 
Lambourn at bimonthly intervals has continued since then. 
Photographs are therefore available on the response of the 
aquatic vegetation to the low flows recorded during the 
period of drought and up to the present time. 
Bullhead fishing on the Winterbourne just downstream. 
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of the perennial head was planned for October but had to be 
postponed due to engineering works upstream which resulted in 
an accumulation of sediment in the channel. The information 
on population size structure and density was collected in 
March when fishing became possible once again. 
The August survey of the trout population of the 
Winterbourne stream revealed an improvement in the stock as 
compared to August 1973, when the population was very low 
compared to 1972. 
2.3 STUDIES AT MAIN SITES ON THE RIVER KENNET 
2.3.1 Littlecote 
A fast-flowing section of river, 100 metres in 
length and dominated by Ranunculus was chosen for intensive 
studies on macrophytes and invertebrates. After surveying 
and staking the site, followed by the first mapping in mid-
April, a regular programme of monthly mapping was started. 
A summary of the field programme is provided in Table 3. 
Ranunculus showed rapid growth in spring and early summer, 
offering a useful contrast to the growth pattern observed at 
Bagnor. Extensive bar-cutting of the weed was carried out at 
intervals during the spring and summer to maintain good 
conditions for dry fly fishing. The first cut took place 
after mapping at the end of April and, by the use of a weed 
trap, some considerable distance downstream, it was estimated 
that 44 kg dry weight of weed was removed. Spectacular growth 
through May and early June resulted in a high proportion of 
the water surface being covered by flowering Ranunculus. A 
second cut was required after the June mapping, but the 
presence of surface weed downstream of the site prevented the 
estimation of weed removed from the site on this occasion. 
To compensate for this, detailed information on the areas of 
weed subjected to bar-cutting was collected, some estimates 
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of weed densities were made and future mapping procedures 
included an index of the amount of 'weed' habitat' available 
for invertebrates in each square metre of river bed. After 
the June weed-cut, most growth was shown by the cut areas, 
whilst the uncut weed started to become senescent. Some of 
this weed lost firm contact with the substratum by August and 
was ripped out by the current. The third weed-cut, which 
took place in September, involved the final elimination of the 
senescent weed beds. The remaining overwintering weed was 
mainly that which had been subjected to the severe cut of 
early June. 
Observations made on the invertebrate fauna during 
the trial samplings of March and April indicated a typical 
chalk stream fauna with no important differences from the 
community recorded for Bagnor. Quantitative sampling of the 
invertebrates on the major habitats began in June 1974 and has 
continued bimonthly since then. The June sampling programme 
will enable direct comparisons to be made with similar samples 
:taken on the Lambourn (Bagnor), Kennet (Savernake) and Dun 
(Freeman's Marsh). 
The electric fishing programme for trout and gray-
ling began in April and has continued at bimonthly intervals. 
The area of river chosen for fishing is 150 metres in length 
and includes the 100 metre macrophyte and invertebrate site. 
On each of the three fishing dates grayling exceeded trout 
numerically, despite the removal of grayling on each occasion. 
It is hoped that by combining the sites for studies on the 
macrophytes, invertebrates and fish these various components 
of the ecosystem can be interrelated without the need for 
assumptions required in putting together data acquired from 
different sampling sites. Any interference caused to the 
macrophyte and invertebrate communities as a result of the 
electric fishing is probably of a minor nature as compared 
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to the impact of weed cutting can this heavily managed site. 
The trout situation is complicated by the presence of an 
indigenous population of rainbow trout. The reliability of 
population estimates at this site is reduced because it has 
proved impossible to use stop nets to enclose the site. However, 
the difference in catch between successive fishings suggests 
that few fish move into the area during fishing operations. 
Bullheads will be studied separately. 
2.3.2 Savernake 
The study area is between the hatches at Durnsford 
Mill upstream and Stitchcombe Mill at the downstream limit. 
Below Durnsford hatches the river flows swiftly and Ranunculus 
is the dominant macrophyte, as at Littlecote. Further down-
stream the. current decreases and the water becomes somewhat 
deeper due to the hatches at Stitchcombe Mill. In the slower 
flowing sections Sahoenopleatus lacustrie is the dominant 
macrophyte and it was considered important to include a study 
6f this macrophyte and its accompanying fauna. Two 50 metre 
sites were selected for intensive studies of macrophytes and 
invertebrates. The lower of the two sites was deep, sluggish 
and dominated by Schoenoplectus, whilst the upper site 
included areas of both Sohoenopleotus and Ranunculus, thus 
enabling interactions between the two species to be observed. 
A summary of the field programme is provided in Table 4. 
After the initial surveying and staking of each site, 
monthly mapping of the aquatic macrophytes and substrata began 
in April, as at Littlecote, Growth of Ranunculus on the upper 
site, resulting in the formation of surface-flowering beds, 
necessitated a weed-cut in early June when much of the 
Schoenoplectus present was also cut back. An estimated 50 kg 
dry weight of weed was removed, as determined by collecting 
the cut weed on a weed rack situated a short distance down-
stream. The lower site, dominated by Schoenoplectus, did not 
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require cutting since the weed had not reached the surface. 
Further trimming of the upper site occurred in late June. No 
further cuts, took places Until September when a chain saw was 
used to remove a substantial proportion of the weed on both 
sites. The pattern of growth, seasonal stability and res-
ponse to weed putting' differ markedly between Ranunculus and 
Schoenopleatus and it is clear that these sites should yield 
useful comparisons with the macrophytes which dominate at 
Littlecote and Bagnor. 
The invertebrate sampling programme has largely 
followed that already described for Littlecote. Differences 
in available habitat, particularly on the lower site domi-
nated by
 :Schoenoplecius have led to changes in the importance 
of various groups of invertebrates, although the actual species 
present do not differ substantially from those recorded at 
Bagnor. 
The electric fishing programme is again bimonthly 
and began in April. Only two grayling have been caught, both 
during the first fishing operation, so the study is entirely 
concerned with trout. On each occasion two sites approxi-
mately 100 metres in length have been fished. The lower site 
includes the upper macrophyte and invertebrate study area and 
has both Ranunaulus and Sahoenoplectus. The second site is 
further upstream and is characterised by thick beds of 
Ranunculus. Stocking of takeable fish occurred twice during 
the season and, with the co-operation of all concerned, it 
was possible to dye-mark the fish with a pan-jet. In May, 
76 marked fish were stocked into the river between Durnsford 
Mill and Stitchcombe and a further 124 stocked further up-
stream, most of which were marked differently. A recapture 
of fish between Durnsford and Stitchcombe was carried out one 
week after stocking in an attempt to assess the total fish 
population in that section of river by the mark-recapture 
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method. However, the small number of marked fish which were 
recaptured suggested rapid removal of the stocked fish by-
fishermen and the attempt was unsuccessful. An additional 
stocking of 100 fish between Durnsford and Stitchcombe took 
place in August, shortly before the bimonthly fishing. The 
fish were given a different mark on this occasion to dis-
tinguish them from the May stocking. The August fishing 
revealed the presence of small numbers of fish stocked in May, 
in addition to larger numbers of fish added the previous week. 
Continued marking of all stocked fish will enable us to 
assess the relative importance of the stocked and wild trout 
to the fishery. 
2.4 SUPPLEMENTARY STUDIES 
A summary of the field programmes is provided in 
Table 5. 
2.4.1 River. Dun 
A 50 metre study site has been established in Free-
man's Marsh. A limited programme is being undertaken to 
describe the present status, of the river and relate this to 
the major sites currently under observation. Floristically it 
differs considerably from all previous sites in having a diverse 
group of macrophytes including Ranunculus, Callitriche, 
Myriophyllum, Zannichellia and Sparganium. Much of the section 
is heavily silted and weed cutting operations have, been of a 
minor nature. These factors may have helped to maintain the 
varied flora. In May a longitudinal' survey of the river was 
undertaken to provide more background information on its upper 
reaches and its relationship to the Kennet and Avon Canal. 
In June the SO metre study site was mapped and also photo-
graphed from the south bank whilst the mapping tapes were still 
in place. Each photograph covered a transect 3 metres wide-
across the river. The results were so successful that a 
20 
21 
second comparable series was taken in September to document 
the substantial changes that had occurred since the previous 
photographs were taken. 
The site is of particular interest since it should 
provide information about the invertebrate community of 
additional Macrophytes. Preliminary qualitative samples taken 
in April failed to indicate any substantial difference in the 
invertebrate species list compared to Bagnor. An extensive 
sampling programme for invertebrates on all the many habitats 
followed the June mapping. Once again, the timing of this 
sampling programme enabled meaningful comparisons to be made 
with similar samples taken at Bagnor, Littlecote, and Savernake. 
2.4.2 Upper Kennet and tributaries 
Photographic surveys have been carried out on the 
River Og, the Aldbourne and the Kennet above Marlborough as 
far as Pan Bridge, where the A4 crosses the river at Silbury 
Hill. These surveys are attempting to document the seasonal 
pattern of change in the vegetation of the Upper Kennet and 
its winterbournes in relation to the seasonal variation in flow 
regime. To this end, many of the sites chosen are also Thames 
Water Authority current metering stations. So far only 
limited information is available on the invertebrate fauna 
but future work on the streams will incorporate studies on 
invertebrates and also attempt to determine their importance 
as trout spawning and nursery areas. 
2.4.3 Weekly study programme 
Observations carried out at frequent intervals are 
an important element in gaining a fuller understanding of 
seasonal changes in study sites, particularly when extensive 
management is carried out. Weekly visits to Bagnor, Little-
cote, Savernake and Freeman's Marsh started in the spring. 
Water temperature has been recorded on a thermograph at Bagnor 
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since March 1972, and, before thermographs were installed at 
Littlecote, Savernake and Freeman's Marsh in the summer of 
1974, max-min thermometer readings were taken weekly. Although 
discharge data are available from one or more gauging stations 
on the Dun, Kennet and Lambourn, none of the sites is 
immediately adjacent to a gauging weir. Adjustments of hatches 
and the holding back of water due to the growth of macrophytes 
have contributed to changes in water level, in addition to 
variation in discharge and hence weekly records of water level 
at each site have proved of value in understanding these inter-
acting factors. Weekly observations also include notes on any 
turbidity in the water, the condition of the various macro-
phytes, records of recent management practices and relevant 
information from keepers on the weeds, fly life and trout. 
A weekly qualitative programme of sampling for may-
fly nymphs, particularly the Baetidae, was undertaken at all 
four sites. This was to determine whether an important group 
of invertebrates, most of which have more than one generation 
a year, showed any synchrony in their patterns of emergence 
between rivers despite the environmental differences which 
exist between the sites. A preliminary examination of the 
results suggests reasonable synchrony between sites and this 
is a good omen for the validity of comparing quantitative 
samples of invertebrates collected on different rivers at the 
same time of the year. 
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